The present study employs recent World Bank data to shed light, in a global context, on the transformation of income and inequality changes to poverty reduction for a large number of countries in sub Saharan Africa (SSA). The study begins by shedding light on SSA's progress on poverty. Next, it presents data on how various African countries have fared on poverty incidence relative to other countries, with special emphasis on the more recent period since the mid 1990s when SSA has generally experienced growth resurgence. The paper, then, decomposes performance on poverty into income and inequality changes for a sample of SSA countries with the requisite data. The findings are that the recent progress on poverty has been considerable, in contrast to the earlier period. Compared with the progress in a global sample of countries, however, progress has been mixed; although African countries lag behind the BRIC group of countries generally, many of them have actually outperformed India. While income growth is, furthermore, found to be the main engine for poverty reduction in SSA generally, the role of inequality is crucial in certain countries. Moreover, viewed in a global context, the low levels of income have retarded the effectiveness of income and inequality improvements in reducing poverty in many African countries.
Introduction
That income inequality is an important mediating factor in transforming income growth to poverty reduction is now a well established concept in the economic development literature. 1 The current paper presents evidence on the effect of growth on poverty in sub Saharan Africa (SSA), placing the recent progress on poverty within a global context. The paper sheds light on how specific African economies have performed, relative to other developing countries, on translating growth to poverty reduction. The focused period of analysis is the mid 1990s to the present, when there appears to be a structural shift both in terms of the growth performance of developing countries generally relative to developed countries, and of African economies in particular. Assessed herein are the relative roles of income and inequality in the progress on poverty incidence for each SSA country in a sample derived from the POVCALNET data of the World Bank. 2 Such an assessment can be very useful, for it provides a guidepost for better understanding, in a systematic way, what the relative emphases on growth and inequality should be in a country specific perspective, in order to most effectively reduce poverty in SSA.
In section 2, I analyze World Bank data that uncovers the heterogeneous nature of the trends in poverty incidence at both the $1.25 and $2.50 levels since the early 1980s, comparing SSA with South Asia, where poverty rates have historically been similar to those of SSA. The progress since the mid 1990s in 23 African countries from a global sample of 80 countries, derived from the World Bank POVCALNET data, is then presented and compared within a global context, with special attention to the Brazil, India, China and Russia (BRIC) group of emerging economies. Section 3 provides a brief literature review of the growth inequality poverty nexus. The 'identity' model linking poverty to economic growth and inequality changes is presented in section 4. The model is estimated in section 5, followed by a decomposition analysis, by country, of the progress on poverty since the early mid 1990s to the present.
Particularly emphasized are the roles of initial inequality and the level of income in the effectiveness of the transformation of income and inequality changes to poverty reduction. Section 6 concludes the paper.
SSA's performance on poverty -heterogeneity in trends
There is the pervasive view that the poverty picture has not changed much in SSA. As Thorbecke (2013, p. i16) for example observes on the basis of World Bank data, "there was no progress in SSA where half of the population remained below the poverty line in 2005 -the same level as in 1981," unlike in other regions of the world. While this statement is technically correct, it fails to reflect the heterogeneity in time trends of the poverty rate. As I present below in table 1, using the same World Bank database as employed in Thorbecke (2013) , it is apparent that SSA's performance on poverty since 1981 has not been uniform. While the poverty incidence rate at the $1.25 level increased by about 6.6 percentage points between 1981 and 1996, it actually fell by 6.0 percentage points during 1996 2005, and further by 3.6 percentage points between 2005 and 2010. However, at 9.2 percentage points and 8.4
percentage points, the rates of poverty decline during 1996 2005 and 2005 2010 were respectively faster for South Asia (SAS), a region of the world that has also experienced historically high levels of poverty. 3 *** Table 1 about here*** Similar observations hold for the poverty incidence at the $2.50 standard. This poverty rate rose by 4.5 percentage points between 1981 and 1996 for SSA, while it fell by 3.8 percentage points for SAS during the same period. In 1996 2005, however, poverty incidence declined at 2.4 percentage points for SSA and 5.1 percentage points for SAS. And, during 2005 2010, the rate further declined by 3.5 percentage points and 4.9 percentage points for SSA and SAS, respectively. Thus, at both $1.25 and $2.50 standards, SSA generally succeeded in transforming the relatively recent growth resurgence since the mid 1990s to considerable poverty reduction. Nonetheless, in a global context, poverty reduction in SAS for instance has been faster, likely commensurately with more rapid economic growth in that region of the world. 4
Figures 1 and 2 demonstrate more clearly SSA's progress on poverty incidence. Based on the most recent database (World Bank, 2014) , SSA has indeed reversed course since 1993, with the $1.25 poverty rate falling by some 10 percentage points by 2010 ( Figure 1 ). The progress seems quite consistent, until about 2008 when there appears to be a slight reduction in the gradient of decline, perhaps due to the global crisis (Fosu, 2013) . Comparatively, however, poverty reduction in SAS was about twice at 21 percentage points. A similar observation holds for the $2.50 standard as well ( Figure 2) , with SSA's poverty incidence falling by 6 percentage points between 1993 and 2010; over the same period, however, SAS's poverty rate declined by 12 percentage points. Thus with historically higher poverty incidence than in SSA at the $2.50 standard, and despite the significant progress in SSA since the mid 1990s, SAS has indeed been catching up, now exhibiting only a slightly higher level of poverty incidence than in SSA. 
Country level progress on poverty since the mid 1990s
In spite of the above evidence that SSA overall has performed rather well on poverty since the mid 1990s, there are considerable differences across countries. Among the 23 SSA countries in the global sample of 80 countries, 5 Cameroon was the best performer on both the $1.25 and $2.50 standards, followed by Ethiopia, Niger, Swaziland, Ghana, Uganda, Senegal and Mali in that order, at the $1.25 level; and similarly at the $2.50 standard by Ghana, Swaziland, South Africa, Senegal, and Uganda (table   2) . The worst performers were led by Kenya, followed by Burundi, Cote d'Ivoire, Madagascar, Mauritania and Zambia, in alphabetical order, on the $1.25 standard; and again by Kenya, followed alphabetically by Lesotho, Burundi, Guinea, Madagascar, Mauritania, Tanzania and Zambia at the $2.50 level. 5 The global sample of 80 countries was selected based on the availability of data from the early mid 1990s to the present (2000 or later), in order to be able to compute changes in the poverty incidence over a reasonably comparable period across countries (for further details see Fosu, 2011 ). *** Table 2 about here*** I now examine the relative performance of individual African countries on poverty reduction in a global context. Table 3 presents the respective top deciles in which African countries fall, within the global sample of the 80 countries, already delineated above. Among the 23 SSA countries in the sample, Cameroon is the first SSA country to appear in terms of the highest poverty reduction, and is in the top third and fourth deciles, respectively, on the $1.25 and $2.50 poverty standards. The next set of SSA countries is not apparent until the fifth top decile for the $1.25 standard: Ethiopia, Ghana, Niger, and Swaziland (alphabetical order). In the case of the $2.50 poverty line, Ghana and Swaziland are in the fifth top decile, following Cameroon in the fourth decile.
To further deepen the global comparison, I next compare African countries' progress on poverty incidence with that of the BRIC. At both the $1.25 and $2.50 levels, the BRIC members perform in at least the top fourth decile, with the exception of India, whose progress ranks in the top 7 th or 8 th decile.
The non India BRIC countries therefore outperform nearly all the SSA countries in the sample except Cameroon. *** Table 3 about here*** In contrast with BRIC generally, India is outperformed by a large number of the SSA countries in the sample on the reduction of poverty incidence since the mid 1990s. On the $1.25 poverty standard, and using the actual computed values, 6 India rural (India urban) is outperformed by some 12 (12) SSA countries in the sample. At the $2.50 level, 14 (6) SSA countries perform better than India rural (India urban). In effect, although the large majority of SSA countries in the sample certainly do not evince progress anywhere near to the top globally on poverty reduction, many fare rather well when compared with India's performance. Nonetheless, a significant number of the African countries such as Burundi, India Urban are computed as 4.015 and 2.14 for the $1.25 standard, and 0.480 and 1.00 for the $2.50 standard. 6 performers; these countries all fall in the last two bottom deciles of the global sample. In effect, when situated in a global context, there appears to be substantial variation among SSA countries in their progress on poverty since the early mid 1990s.
The growth inequality poverty nexusa brief review of the literature
The critical role of income distribution in poverty reduction is spelt out in great detail in the seminal studies of Datt and Ravallion (1992) and Kakwani (1993) , inter alia. Yet, these are country specific studies, which do not lend themselves to comparing the results with those for other countries. A number of authors have, however, extended the analysis to measure inter country differences in the transformation of income growth to poverty reduction. Using cross country African data, Ali and Thorbecke (2000) , for example, find that poverty is more sensitive to income inequality than it is to income.
A subset of such inter country studies, moreover, underscores the important role of inequality in determining the responsiveness of poverty to economic growth (e.g., Adams, 2000; Easterly, 2000; Ravallion, 1997) . These authors were especially concerned with the role of inequality in the effectiveness of specific policies. Ravallion (1997) , for instance, econometrically tested the "growth elasticity argument" that while low inequality helps the poor share in the benefits of growth it also exposes them to the risk of contraction. Likewise, assessing the effectiveness of the Bretton Woods Institutions' programs, Easterly (2000) specified growth interactively with the level of inequality in the poverty growth equation, and observed that the impact of the programs was enhanced by lower levels of inequality. Finally, Adams (2004) emphasized the importance of properly defining growth, but also presented elasticity estimates showing that the growth (absolute) elasticity of poverty is larger for the group with the lower level of inequality.
To further underscore the crucial nature of inequality in the poverty growth relationship, Fosu (2008 Fosu ( , 2009 Fosu ( , 2010a Fosu ( , 2010b Fosu ( , 2010c has recently derived and estimated analysis of covariance and other interactive models. The first four of these studies are on African economies, while the last one employs a global sample of developing countries. The results from the studies provide further support for the important role of inequality in the poverty growth transformation. Although they find that decreasing inequality tends to be poverty reducing generally, the studies also observe that in certain cases, a perverse outcome might emerge. In very low income countries, for instance, reducing inequality could actually raise poverty, mainly because more individuals, especially those at the margin, are likely to fall below the poverty line due to such policy action (ibid.). For these countries, therefore, the inequality elasticity of poverty could actually be negative. Such a finding further reinforces the notion that a country specific approach, but guided by a more general framework, be pursued.
Furthermore, a small number of recent studies have used panel data to explore the growth inequality poverty relationship. They include Fosu (2009 Fosu ( , 2010c Fosu ( , 2011 and Kalwij and Verschoor (2007) . Such an approach would help control for the effects of unobservable country specific factors that are often present in static cross country studies. However, unlike the present paper, also based on panel data, none of these studies provide the country specific African evidence in a global context. Nor do any of the studies shed light on the decomposition of the progress on poverty into income and inequality changes. 7 To achieve this objective of the paper, I first present below the empirical model forming the basis of the panel based studies.
Model specification
The 'Identity' model Bourguignon (2003) derives a comprehensive growth inequality poverty nexus. This 'identity' model, based on an approximation to an assumed lognormal income distribution, allows us to explain the heterogeneity of the nexus across countries and time periods. The full Bourguignon model may be presented as: 8 Ravallion (2012) has found that initial poverty rather than initial inequality is the more pertinent variable explaining (the persistence of) poverty. It is yet to be identified, though, what factors actually constitute initial poverty in such a structural model. It should be noted, furthermore, that the Bourguignon model involving initial inequality is based on an 'identity' specification, suggesting that initial inequality is indeed pertinent in the poverty equation.
where p is the growth in the poverty rate, y is income growth, g is growth in the Gini coefficient, G I is the initial Gini coefficient (expressed in natural logarithm), Z/Y is the ratio of the poverty line Z to income Y (expressed in natural logarithm), and b j (j=1,2,…,9) are the respective coefficients to be estimated.
The sign of b 2 is anticipated to be negative; an increase in income growth should reduce poverty growth, ceteris paribus. In contrast, b 3 is expected to be positive, for a higher level of initial inequality would decrease the rate at which growth acceleration is transformed to poverty reduction. The sign of b 4 should be positive as well, consistent with the hypothesis, based on the lognormal income distribution, that a larger income (relative to the poverty line) would have associated with it a higher income elasticity. 9
The sign of b 5 is theoretically positive, for a worsening income distribution is expected to increase poverty, ceteris paribus. In contrast, b 6 is likely to be negative, given a diminishing poverty increasing effect of rising inequality. The sign of b 7 would also be negative, as in a relatively low income economy (high Z/Y) improving income distribution (lowering g) might exacerbate poverty by increasing the likelihood of more people falling into poverty. Finally, b 8 and b 9 are likely to be positive: rising initial inequality or increasing poverty line relative to income should, ceteris paribus, exacerbate poverty, respectively, though these coefficients do not affect the income or inequality elasticity of poverty.
Hence, poverty reduction would be greater as: (1) income growth is higher, (2) the decline in inequality is larger, (3) initial inequality is smaller, or (4) as income relative to the poverty line is higher.
Furthermore, the income growth and inequality lowering effects on poverty would be respectively larger as: (a) initial inequality is lower and (b) as income relative to the poverty line is higher. These last two effects, therefore, work via the income and inequality elasticities of poverty. That is, both elasticities would decrease with initial inequality but increase with income relative to the poverty line; hence, initial inequality plays only a part of this growth to poverty transformation process. I shall further illustrate these points later with specific examples.
Estimation and results
The above equation is estimated using country level data derived from the recently revised World Bank global database (World Bank, 2009 ). The sample comprises at most 392 usable unbalanced panel 9 observations involving some 123 countries over effectively 1981 2007. 10 Due to the potentially endogenous nature of income and inequality, 11 the two step generalized methods of moments (GMM) is employed for the estimation. The 'best' estimated equation is given by: 12
(1') p = 0.20 9.76 y + 2.31 yG I + 11 Note that the estimation assumes the directional effects as emanating from income and inequality to poverty;
there is no assessment of the potential reverse 'causality' from poverty to growth and/or inequality. For an excellent discussion of this reverse direction see, for instance, Thorbecke (2013) 10 (4) p = yE y + gE g
The results for the 23 SSA countries are presented in table 4. 15 As in the global sample (Fosu, 2011) , on average growth appears to explain the lion's share of changes in poverty for the group of countries experiencing poverty reduction; however, inequality changes seems to matter more for the group exhibiting poverty increases (see the respective 'mean' values in In sum, income growth appears to be the main contributor to poverty reduction among SSA countries, consistent with the global evidence (Dollar and Kraay, 2002; Fosu, 2011 considerable cross country differences with respect to the relative contributions of income and inequality changes, a result that is supportive of earlier findings (e.g., Ravallion, 2001) . For example, the present article has found that income growth has been the primary contributor to poverty reduction in most of the sample African countries, suggesting that a focus on growth is critical. In a small number of countries (Guinea Bissau and Lesotho), however, declining inequality was dominant in explaining the observed decreases in poverty. Among the countries where poverty declined, changes in inequality tended to complement the poverty reducing role of income in about the same number of cases as in those countries where inequality changes tended to retard the efficacy of income growth. Finally, of the few countries in the sample where poverty increased, declining income and worsening inequality were generally both culpable, though the latter was dominant on average. Thus while growth is essential, increasing attention should be paid to inequality. Indeed there need not be a trade off between growth enhancing and inequality reducing policies. For example, improving physical infrastructure that increases market access for poor farmers should serve to increase growth as well as reduce inequality.
Income growth and inequality changes are not the whole story, though
As indicated above, income and inequality changes are crucial for a country's performance on poverty.
According to equations (2), (3) and (4), however, both initial inequality and the level of income (relative to the poverty line) play important roles in how these changes are translated to poverty reduction. Africa, respectively. 20 *** Table 5 about Similar observations hold for the inequality elasticity. Hence, relative income also matters for the transformation of income growth and changes in inequality to poverty reduction. Specifically, lower income levels can depress the rate at which income increases or inequality reductions are translated to eradicating poverty. 21 That the elasticities increase with the mean income relative to the poverty line may be made more apparent if one notes that either elasticity becomes larger with an increase in Y/Z, that is, a decrease in Z/Y (see equations (2) and (3)). 22 Note that one could conceivably show a distribution of the elasticities around an 'SSA' line, which would actually be flatter and fall below the global line; however, the SSA countries with usable data in the POVCALNET database could hardly be viewed as representative. Indeed the paucity of data is such that there are likely to be substantial compositional differences over time, thus rendering such an 'SSA' line quite unreliable.
Globally, there are substantial differences among regions as well as across countries in the overall and initial inequality driven partial income and inequality elasticities (see Fosu, 2011) . Although inequality has been quite high in SSA generally as compared to the rest of the world, 23 the main factor explaining the disparities in income and inequality elasticities between African and other countries are the relative income differences. For example, Burkina Faso and Chile had similar levels of initial inequality (0.51 and 0.55, respectively), their incomes grew about the same during the early mid 1990s to the present (1.5 percent annually), while inequality actually fell faster in Burkina Faso than in Chile (2.75 percent versus 0.57 percent annually). Yet poverty at the $1.25 level declined much faster in Chile than in Burkina Faso (8.2 percent versus 2.6 percent annually). It turns out that the main difference in the poverty outcomes is the higher income in Chile. Had Burkina Faso been endowed with the larger income of Chile ($387 versus $40 monthly), its poverty rate would have been projected to fall by 23.6 percent annually, instead of the predicted yearly decline of only 1.9 percent. (Fosu, 2011) 
Conclusion
The present paper has shed light on the transformation of income and inequality changes to poverty reduction in SSA countries, using the recently revised World Bank data from POVCALNET. The study first presents data on the evolution of poverty in SSA generally and among a large number of its constituent countries, especially since the mid 1990s when there appears to be a resurgence of growth in SSA as a whole. Then it provides evidence on the relative roles of income and inequality in explaining African countries' progress on poverty.
The findings are that on average the progress on poverty incidence since the mid 1990s has been quite considerable in SSA, in contrast to the dismal record in the earlier period of the early eighties. On average, income growth has constituted the main engine for poverty reduction in SSA. In several African countries, however, inequality was crucial. This role is in two parts: (1) declining inequality tended to decrease poverty (though not necessarily in very low low income countries), and (2) lower initial inequality raised the rate at which growth was transformed to poverty reduction. The former role may be impeded, however, by low incomes as well as by high levels of initial inequality. Large inequality 23 The sample mean of the Gini coefficient is larger for SSA than for any of the other five regions except for LAC (Fosu, 2011). 14 levels have indeed constrained poverty reduction in many African countries. Thus it appears that according greater attention to reducing inequality constitutes a desirable objective, especially in certain African countries. Moreover, income enhancing and inequality reducing policies can be complementary. If so, then African countries would do well to promote such policies. 24
Viewed within a global context, however, the relatively low levels of income appear to be a major culprit for retarding the effectiveness of income and inequality improvements for poverty reduction in SSA countries generally. Thus low income African countries might, in particular, require income generating assistance, as they endeavor to grow their economies. More rapid growth should serve to decrease poverty by increasing income, at least in the short run. In the longer run, furthermore, such growth would raise the effectiveness with which any future improvements in income and its distribution are translated to poverty reduction.
A primary contribution of the current paper is that it provides a framework within a global context for exploring the idiosyncratic characteristics of African countries that may yield country specific policies for effective poverty reduction. In order to most effectively reduce poverty the emphasis on growth, 
Notes:
A: Predicted poverty growth by income, B: predicted poverty growth by inequality; A+B: predicted poverty growth by both income and inequality. 'Global' refers to the whole global sample of 80 countries. *Countries with perverse signs for predicted poverty (different from the observed): CAR (perverse signs for both income and inequality elasticities, with mean income < poverty line); Mali (perverse sign for inequality elasticity, with mean income < poverty line); Swaziland (perverse sign for inequality elasticity, with mean income < poverty line); Lesotho (correct signs for elasticities, borderline). However, note from table 5 that Guinea and Mozambique also exhibit negative values of the inequality elasticity but the income effect dominates in either case.
* 'Present' means the latest year for which data is available from the source beginning 2000. Notes: Values marked * are perverse and generally result from cases where the poverty line exceeds the mean income. The positive values of the income elasticity are not admissible and are truncated to zero, while negative values of the inequality elasticity are admissible, as discussed in the text (see also Fosu, 2011) . 30  32  34  36  38  40  42  44  46  48  50  52  54  56  58  60 Gini (%)
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Notes: See table 5 and text for details. The plot marked with the asterik (namely, CAF) is perverse, that is, it is an inadmissible positve value for the income elasticity, and is truncated to 0. 
